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    本研究分别以厦门湾东南部海域、九龙江河口和九龙江河流的水体作为海















3. 海洋水体真溶液中可水解氨基酸（THAA）的年均浓度为胶体中的 7.3 倍，
而河口和河流水体中胶体中的 THAA 的年均浓度分别为真溶液中的 1.2 倍







4. 海洋、河口和河流水体，碳水化合物 DCHO 在真溶液中的均值是胶体中





























































The concentrations, distribution and seasonal variations of nitrogen, amino acids 
and carbohydrates in nature colloids were examined in surface waters of southeast 
Xiamen Bay, Jiulongjiang River estuary and Jiulongjiang River of China. Water 
samples were collected during August 2005 and May 2006 and fractionated into total 
dissolved (<0.2μm), colloidal (10kDa ~0.2μm) and absolutely dissolved (<10kDa) 
molecular weight phases with the Cross-flow ultrafiltration system. The sources and 
transfer of nitrogen, amino acids and carbohydrates in waters were also discussed. 
Results were as following: 
1. The decreasing concentrations of nitrogen, amino acids and carbohydrates 
from river water to sea water showed that terrestrial inputs were important 
source of nitrogen, amino acids and carbohydrate in estuary and river water. 
2. The average contribution of ON in truly dissolved to its TN was 22.1% and 
that in colloidal phase was 57.8% implying that organic nitrogen was the 
dominant nitrogen species in colloidal phase. The average contribution of 
nitrate nitrogen to TIN was 89.2% indicating the dominant status of nitrate 
nitrogen in TIN. There was no significant seasonal variation difference of 
nitrogen between truly dissolved and colloidal phases in sea and river waters 
while in estuary seasonal variation of colloidal nitrogen differed from truly 
dissolved nitrogen suggesting the specialty of colloidal nitrogen. 
3. The average concentration of THAA in colloidal phase of estuary and river 
waters were 1.2 and 2 times of that in truly dissolved phase while in sea water 
THAA in truly dissolved phase was 7.3 times of that in colloidal phase. This 
indicated that estuary and river colloids were rich in high molecule weight 
materials such as amino acids. The dominant amino acids were Gly+Thr, Asp 
and Glu followed by Ala+Tyr, Ser and Phe in truly dissolved phase while in 
colloidal phase Cys, His and Met were also abundant. It was showed he 
seasonal variations of THAA in three phases of three waters was similar, 















different waters and phases. In general, the composition of amino acids in 
colloidal phase showed less variation with seasons than that in truly dissolved 
phase suggesting that the composition in colloidal phase was relative stable. 
4. The concentrations of DCHO in truly dissolved phase were 1.5~5.7 times of 
colloidal CHO. The contribution of colloidal CHO to DCHO was 20.6% 
indicating that DCHO was mainly in truly dissolved phase and colloidal CHO 
was also an important pool of DCHO. In light of seasonal variation, it showed 
that the seasonal variation of seawater and river water were opposite while 
that of estuary water were similar with the above two waters partly further 
indicating that CHO in seawater was mostly biologic sources while CHO in 
estuary water was dominated by biologic and torrent sources. The dominant 
neutral aldose in total and truly dissolved phases was rhamnose while 
colloidal phase was enriched by glucose and galactose in sea water. The most 
abundant neutral aldoses were glucose,  galactose and rhamnose in truly 
dissolved and colloidal phase in estuary and river water suggesting terrestrial 
and biologic sources of colloidal carbohydrate. There was slightly seasonal 
variation in the composition of neutral aldoses in three phases of three waters. 
5. Method was established for analysis of amino acids in colloids. 
O-phthaladehyde were used for the pre-column derivatization and then high 
performance liquid chromatography was used for analysis. Concentrations and 


































是指分子量介于 1kDa~1000kDa (kDa 为千道尔顿，1kDa 约相当于 1×10-3μm)或
粒径介于 1nm~1μm 之间的微粒、大分子和分子聚集物(Buffle and Leppard, 1995)。
根据这个定义，上述操作定义下的溶解相中实际上包含了胶体相和真溶解相，颗
粒相中也有可能包含部分胶体相的物质。在实际的操作过程中，胶体通常是指能
通过 0.2~1.0μm 的滤膜但被 1~10kDa 超滤膜截留的部分。 
    胶体的分离方法有粒子计数器(Koike et al,1990; Loghrust et al, 1992)、超滤
(Wells and Goldberg,1992,1994)、渗析(de Mora and Harrison,1983)、凝胶色谱和切


























究，如 Buesseler 等(1996)用 14 种标称截留分子量相同的错流超滤系统对 Woods 





括陆地河流的输入(Guo et al,1995; Aluwihare and  Repeta,1999)和海底沉积物的
再悬浮(Aluwihare and Repeta,1999; Mannino, A. and Harvey,1999; Danovaro et al, 
2000 )。内部来源主要是生物过程，包括浮游植物的光合作用、细胞的溶解和分
泌、浮游动物的捕食(Aluwihare and Repeta ,1999; Strom et al,1997; Wang and Guo, 
2001)、排泄及其尸体的自溶(Wells, M.L. and Goldberg,1991; Martin and Dai,1995; 




    胶体的去除途径主要有：① 溶解成真正的溶解态，此过程可通过光分解、
化学溶解和生物降解来实现(Wells and Goldberg,1994; Dai et al,1995)；② 凝聚成
大的颗粒物，从水体中沉降除去，这是河口胶体有机物主要的去除途径
(Sholkovitz,1976; Mayer,1982 )；③ 生物的同化吸收(Benner et al,1992; Wells and 
Goldberg,1994)。 
1.2 胶体的化学组成 























al,1990; Wells and Goldberg,1991) 这些物质的化学性质较稳定，但生物性质易变
(Wells and Goldberg,1991; Guo et al,1994)。它们停留时间短（约<10天），且在开
放大洋的上层转变速率很快(Guo et al,1994; Maurer,1976)。目前，对胶体和真溶



















































化为氨及氨基酸过程的中间产物(Eitaro and akihiko, 1991)。在海洋中，各种氮形
态之间存在着一定的转化关系(见图1-1)。固氮作用是氮形态转化的一个重要过
程，即海洋中气态氮通过特定的细菌、蓝绿藻成为有机氮，这是新氮的来源之一，










图 1-1 海洋中各种化学形态氮的转化示意图 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
